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March 2000 Zkdw Pdnhv Shuvrqdo Lqfrph Wd{hv
SurjuhvvlyhB Wkh fdvh ri Ehojlxp
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dqg Fhqwuxp yrru Hfrqrplvfkh Vwxglîq/ Ndwkrolhnh Xqlyhuvlwhlw Ohxyhq
L1 Vwdqgdhuw
Ehojldq Plqlvwu| ri Ilqdqfh
F1 Ydohqgxf
Ehojldq Plqlvwu| ri Ilqdqfh
J1 Ydq Fdps
Fhqwuxp yrru Hfrqrplvfkh Vwxglîq/ Ndwkrolhnh Xqlyhuvlwhlw Ohxyhq
Dsulo 5333
Devwudfw
Lq wklv sdshu zh lqyhvwljdwh wkh surjuhvvlylw| lpsdfw ri ydulrxv frpsrqhqwv
ri wkh Ehojldq shuvrqdo lqfrph wd{ v|vwhp/ ehiruh dqg diwhu d pdmru uhirup ri
wklv v|vwhp1 Wkh uhirup uhgxfhg wkh wrs wd{ udwhv/ eurdghqhg wkh wd{ edvh dqg
lqfuhdvhg wd{ fuhglwv1 Zh vkrz wkdw/ frqwudu| wr wkh rslqlrq/ frpprqo| h{suhvvhg
lq sxeolf ghedwhv/ wkh uhirup glg qrw uhgxfh wkh oldelolw| surjuhvvlrq ri wkh v|vwhp
dqg wkdw wkh udwh vwuxfwxuh lv uhodwlyho| xqlpsruwdqw lq h{sodlqlqj surjuhvvlylw|1
NH\ ZRUGV= Shuvrqdo Lqfrph Wd{/ Wd{ Uhirup/ Surjuhvvlylw|1
MHO Fodvvlfdwlrq= G96/ K57
￿Wklv uhvhdufk kdv ehhq vxssruwhg e| wkh GZWF +frqwudfwv GE2342365 dqg SH2YD23:,
dqg e| wkh Ixqg iru Vflhqwlf Uhvhdufk0Iodqghuv +frqwudfw IZR J1365:1<:,1 Wklv sdshu dovr
irupv sduw ri wkh uhvhdufk surjudpph ri wkh WPU qhwzrun Olylqj Vwdqgdugv/ Lqhtxdolw|
dqg Wd{dwlrq ^Frqwudfw Qr1 HUEIPU[FW <;357;` ri wkh Hxurshdq Frppxqlwlhv zkrvh
qdqfldo vxssruw lv judwhixoo| dfnqrzohgjhg1 Zh wkdqn wkh sduwlflsdqwv ri wkh WPU0qhwzrun
phhwlqj lq Erughdx{/ Mdqxdu| 5333 iru khosixo frpphqwv1 Ri frxuvh/ doo rslqlrqv h{suhvvhg lq
wklv sdshu dqg doo uhpdlqlqj huuruv duh rxuv1
|Fruuhvsrqglqj dxwkru= Dqguh1GhfrvwhuChfrq1nxohxyhq1df1eh/ FHV/ Qddpvhvwuddw 9</ 6333
Ohxyhq/ Ehojlxp141 Lqwurgxfwlrq
Wkh Ehojldq jryhuqphqw glg fkdqjh wkh uhodwlyh lpsruwdqfh ri ydulrxv frpsr0
qhqwv ri wkh shuvrqdo lqfrph wd{ +SLW, v|vwhp ehwzhhq 4<;; dqg 4<<61 Vhyhudo
ghgxfwlrqv dqg d edvlf doorzdqfh/ lq wkh irup ri d }hur udwh eudfnhw/ zhuh dero0
lvkhg1 Wkh frqvhtxhqw eurdghu wd{ edvh zdv lpsruwhg lqwr d glhuhqw wd{ vfkhph
zlwk ohvv eudfnhwv lq jhqhudo dqg orzhu pdujlqdo udwhv dw wkh wrs1 Vhyhudo qhz/
qrq uhixqgdeoh/ fuhglwv zhuh lqvwdoohg diwhu wkh uhirupv1 Wkh derolvkhg }hur udwh
eudfnhw zdv uhsodfhg e| d edvlf h{hpswlrq +lq idfw d qrq uhixqgdeoh wd{ fuhglw,
zklfk lv ghvljqhg lq ixqfwlrq ri krxvhkrog vl}h41 Vrph ri wkh derolvkhg ghgxfwlrqv
zhuh dovr frpshqvdwhg iru zlwk d wd{ fuhglw lq wkh uhiruphg v|vwhp1 Qh{w wr wkhvh
oldelolw| uhgxflqj fuhglwv wkh jryhuqphqw dovr lqvwdoohg d fulvlv vxufkdujh ri 6( rq
doo wd{ oldelolwlhv1
Wkh wkhruhwlfdo uhvxowv rq wkh surjuhvvlylw| lpsdfw ri fkdqjhv lq wkh uhodwlyh
lpsruwdqfh ri vxfk wd{ v|vwhp frpsrqhqwv dv doorzdqfhv/ ghgxfwlrqv dqg fuhglwv
duh vfdufh1 Uhfhqwo|/ Nhhq/ Sdsdsdqdjrv dqg Vkruurfnv +5333, kdyh vkrzq wkdw
edvh eurdghqlqj +orzhu doorzdqfhv/ holplqdwlrq ri ghgxfwlrqv, qhyhu ohdgv wr d
xqlirup lqfuhdvh lq oldelolw| surjuhvvlylw|51 Dq lqfuhdvh lq qrq uhixqgdeoh fuhglwv
dozd|v ohdgv wr d xqlirup lqfuhdvh lq oldelolw| surjuhvvlylw|61 Edvh eurdghqlqj
ohdgv wr dq lqfuhdvh lq uhvlgxdo surjuhvvlylw| li wkh wd{ vfkhph lv surjuhvvlyh
hqrxjk71 Lqfuhdvlqj qrq uhixqgdeoh fuhglwv dozd|v ohdgv wr d xqlirup lqfuhdvh lq
4Zh xvh wkh whup }hur udwh eudfnhw dqg edvlf doorzdqfh lqwhufkdqjhdeoh1 Wklv lpsolhv
wkdw wkh wd{ vfkhph rqo| frqvlvwv ri eudfnhwv zlwk vwulfwo| srvlwlyh pdujlqdo udwhv1 Zlwk
edvlf h{hpswlrq zh uhihu wr wkh qrq uhixqgdeoh wd{ fuhglw/ fdofxodwhg dv wkh wd{ oldelolw| rq
wkh dprxqw ri lqfrph zklfk lv h{hpswhg iurp wd{dwlrq1
5Wklv vwdwhphqw lv d frpelqdwlrq ri wkh uhyhuvh ri sursrvlwlrqv 7 dqg : jlyhq lq Nhhq/
Sdsdsdqdjrv dqg Vkruurfnv +5333,1
6Vhh sursrvlwlrq < ri Nhhq/ Sdsdsdqdjrv dqg Vkruurfnv +5333,1
7Wr vhh wklv/ uhyhuvh sursrvlwlrqv 8 dqg ; ri Nhhq/ Sdsdsdqdjrv dqg Vkruurfnv +5333,1
Ehlqj surjuhvvlyh hqrxjk lv d wudqvodwlrq ri wkh whfkqlfdo frqglwlrq wkdw w3+x,@+x  w+x,, lv
qrq0ghfuhdvlqj lq x/z k h u hx lv suh wd{ lqfrph dqg w3+x, wkh uvw ghulydwlyh ri wkh wd{ ixqfwlrq
w+x,1
5uhvlgxdo surjuhvvlylw| li wkh wd{ vfkhph lv  dw81 Khqfh/ wkhlu frqfoxvlrqv rq edvh
eurdghqlqj dqg ulvlqj fuhglwv xqghu fhwhulv sdulexv frqglwlrqv hlwkhu frqwudglfw ru
dsso|/ lq wkhlu jhqhudolw|/ rq qrq uhfrqflodeoh frqglwlrqv1 Pruhryhu/ wkhvh uhvxowv
kdyh ehhq ghulyhg xqghu wkh dvvxpswlrq ri d frqvwdqw wd{ vfkhph zklfk lv fohduo|
qrw vdwlvhg iru wkh Ehojldq wd{ uhirupv1 Dw wklv prphqw/ qr wkhruhwlfdo dqdo|vlv
kdv ehhq vfdroghg wr ghdo zlwk wkh vlpxowdqhrxv pryh ri fkdqjlqj wd{ udwhv/
edvh eurdghqlqj dqg fkdqjhv lq wd{ fuhglwv1 Khqfh/ lq rughu wr hydoxdwh wkh uhdo
zruog Ehojldq wd{ uhirupv/ rqh hlwkhu kdv wr h{whqg wkh wkhruhwlfdo uhvxowv ru wdnh
dq hpslulfdo dssurdfk1 Qhhgohvv wr vd| wkdw rxu fkrlfh wr iroorz wkh vhfrqg wudfn
ohdgv wr lqvljkwv zklfk duh ohvv hdv| wr jhqhudol}h1
Wkh wrrov iru vxfk dq hpslulfdo h{huflvh duh lq Siçkohu +4<;:/ 4<<3,1 Kh ghprq0
vwudwhv krz wkh Ndnzdql lqgh{ ri oldelolw| surjuhvvlylw| fdq eh ghfrpsrvhg lqwr
d wd{ edvh dqg d wd{ udwh hhfw1 Wdnlqj wklv dqdo|vlv vrph vwhsv ixuwkhu/ rqh fdq
ghfrpsrvh wkh glvsursruwlrqdolw| ri qhw wd{ oldelolwlhv lqwr frqwulexwlrqv pdgh e|
wd{ v|vwhp frpsrqhqwv vxfk dv doorzdqfhv/ ghgxfwlrqv/ udwhv dqg fuhglwv1 Lq idfw/
hdfk frpsrqhqw frqwulexwhv wr wkh glvsursruwlrqdolw| ri wkh qhw wd{ oldelolwlhv erwk
wkurxjk lwv rzq glvsursruwlrqdolw| dqg wkurxjk wkh uhodwlyh zhljkw dwwdfkhg wr lw1
Khqfh/ dsso|lqj wklv ghfrpsrvlwlrq rq wkh v|vwhp ehiruh dqg diwhu wkh uhirupv
surylghv lqvljkw lq wkh fkdqjlqj uhodwlyh lpsruwdqfh ri wkh ydulrxv frpsrqhqwv lq
jhqhudwlqj wkh qdo surjuhvvlylw| dqg uhglvwulexwlrq ri wkh wd{ v|vwhp1 D ghfrp0
srvlwlrq dorqj wkhvh olqhv kdv ehhq suhvhqwhg e| Orl}lghv +4<;;, iru Juhhfh/ e|
Jhodugl +4<<;, iru Fdqdgd dqg e| Zdjvwd dqg Ydq Grruvodhu +4<<:, lq d frp0
sdudwlyh dqdo|vlv iru iwhhq RHFG frxqwulhv1 Wkh edvlf uhvxowv ri wkh Zdjvwd
dqg Ydq Grruvodhu sdshu duh wkdw d, wkhuh lv vxevwdqwldo yduldwlrq ehwzhhq wkh
48 frxqwulhv lq wkh zhljkw wkh| sodfh rq wkh iroorzlqj irxu lqvwuxphqwv wr surgxfh
surjuhvvlylw| ru uhglvwulexwlrq lq wkh shuvrqdo lqfrph wd{ v|vwhp= wkh udwh vwuxf0
8Vhh sursrvlwlrq < ri Nhhq/ Sdsdsdqdjrv dqg Vkruurfnv +5333,1
6wxuh/ wd{ doorzdqfhv/ ghgxfwlrqv dqg wd{ fuhglwv> dqg e, wkdw Ehojlxp/ wrjhwkhu
zlwk h1j1 Jhupdq| dqg Vzhghq/ ehorqjv wr d jurxs ri frxqwulhv iru zklfk wkh
joredo surjuhvvlylw| txlwh hyhqo| uhvwv rq wkuhh hohphqwv= udwhv/ doorzdqfhv dqg
wd{ fuhglwv1 Rqo| derxw rqh wklug ri wkh revhuyhg surjuhvvlylw| ehlqj h{sodlqhg
e| wkh udwh vwuxfwxuh/ wkh udwhv rqo| sod| d olplwhg uroh lq wkh surjuhvvlylw| ri wkh
shuvrqdo lqfrph wd{ v|vwhp1 Wkh rwkhu wzr wklugv duh hyhqo| urrwhg lqwr wd{ do0
orzdqfhv dqg wd{ fuhglwv1 Rwkhu frxqwulhv pdlqo| uho| rq wkh wd{ udwhv +h{dpsohv
duh wkh Qhwkhuodqgv dqg Vsdlq,/ zkloh d wklug jurxs +h1j1 XN dqg XV, surgxfhv
wkh surjuhvvlylw| pdlqo| e| xvlqj wkh edvlf doorzdqfh frpsrqhqw1
Dowkrxjk Ehojlxp zdv sduw ri wkh vhw ri frxqwulhv/ dqdo|vhg e| Zdjvwd dqg
Ydq Grruvodhu +4<<:,/ zh uhgr wkhlu dqdo|vlv wr vrph h{whqw1 Zh kdyh vhyhudo uhd0
vrqv iru wklv1 Iluvw/ wkh| dqdo|vh wkh suh uhirup Ehojldq SLW v|vwhp rqo|1 Wkhlu
gdwd uhihu wr wkh vhfrqg kdoi ri wkh hljkwlhv1 Dqg wklv lv suhflvho| wkh shulrg lq
zklfk pdq| RHFG frxqwulhv h{shulhqfhg pdmru fkdqjhv lq wkhlu shuvrqdo lqfrph
wd{ v|vwhpv1 Lq wkh fdvh ri Ehojlxp/ wkh gdwd duh iurp 4<;:/ zkloh lq Ghfhp0
ehu 4<;; d pdmru wd{ ohjlvodwlrq fkdqjh kdv ehhq yrwhg/ wr ehfrph hhfwlyh lq
4<;<1 Rxu dlp lv wr fryhu wkh uhirupv ri wkh SLW v|vwhp wkdw kdyh ehhq lqvwdoohg
ehwzhhq 4<;; dqg 4<<61 Pruhryhu/ lq wkhlu dpelwlrq wr od| grzq d frpsdudwlyh
dqdo|vlv ryhu wkh RHFG frxqwulhv/ wkh| kdg wr uhvwulfw wkhpvhoyhv wr djjuhjdwh
gdwd/ sxeolvkhg e| wkh RHFG +RHFG 4<<3,1 Rxu surjuhvvlylw| ghfrpsrvlwlrq
uhvwv rq plfurgdwd ri d uhsuhvhqwdwlyh vdpsoh ri 43/676 Ehojldq wd{sd|huv1 Il0
qdoo|/ wkh xvh ri wklv odujh vdpsoh dovr doorzv wzr rwkhu hpslulfdo dgydqfhv ri wkh
Zdjvwd dqg Ydq Grruvodhu dqdo|vlv iru Ehojlxp1 Zh fdq dsso| wkh vwdwlvwlfdo
wrrov/ uhfhqwo| sxeolvkhg e| Elvkrs/ Irupe| dqg ]khqj +4<<;,/ wr mxgjh zkhwkhu
wkh fkdqjhv lq wkh surjuhvvlylw| phdvxuhv duh vwdwlvwlfdoo| vljqlfdqw ru qrw1 Dqg
zh fdq lqwurgxfh htxlydohqfh vfdohv wr wdnh krxvhkrog vl}h lqwr dffrxqw1
Qh{w wr wkh ghfrpsrvlwlrq ri wkh wd{ v|vwhp lqwr lwv ydulrxv frpsrqhqwv/
7wkh vhfrqg dlp ri wkh sdshu lv wr dvvhv wkh uhglvwulexwlyh lpsdfw ri wkh SLW
uhirupv lwvhoi1 Ehojlxp glg qrw vwdqg dorri iurp wkh zdyh ri shuvrqdo lqfrph
wd{ uhirupv zklfk vzhsw wkh Zhvwhuq hfrqrplhv lq wkh hljkwlhv1 Wkh Ehojldq
uhirupv glg qrw glhu vljqlfdqwo| irup wkh suhghfhvvruv rq zklfk lw zdv lqvsluhg
+wkh pdlq h{dpsoh ehlqj wkh Wd{ Uhirup Dfw ri 4<;9 lq wkh XV,1 Lq wkh XV/
WUD;9 +wkh frqyhqwlrqdo deeuhyldwlrq iru wkh wd{ uhirup dfw ri 4<;9, kdv ehhq
dqdo|}hg dqg vfuxwlql}hg lq qxphurxv hpslulfdo dqdo|vhv1 Wkh h{whqvlyh olwhudwxuh
kdv uhfhqwo| ehhq vxppdul}hg lq Dxhuedfk dqg Vohpurg +4<<:,1 Ghvslwh wkh
irupxodwhg remhfwlyh ri glvwulexwlrqdo qhxwudolw|/ wkh pdlq frqfoxvlrq vhhpv wr eh
wkdw edvh eurdghqlqj dqg uhgxfwlrq lq wkh wrs udwhv/ kdyh voljkwo| lqfuhdvhg wkh
surjuhvvlylw| ri wkh v|vwhp91 Qrqhwkhohvv/ vrph glvvrqdqwv kdyh ehhq khdug lq wkh
XV dv zhoo/ xqghuolqlqj wkh uhjuhvvlyh fkdudfwhu ri WUD;9:1 Iru wkh XN/ Jlohv dqg
Mrkqvrq +4<<7, qg d uhjuhvvlyh lpsdfw ri wkh lqfrph wd{ uhirup;1 Iru Vzhghq/
wkh hylghqfh surylghg e| Sdoph +4<<9, iru wkh wd{ uhirup ri 4<<4 srlqwv wrzdugv d
uhgxfwlrq ri wkh surjuhvvlylw|<1 Dqg Jhodugl +4<<;,/ dqdo|}lqj d Fdqdgldq uhirup
zklfk zdv yhu| vlplodu wr wkh Ehojldq rqh/ qgv wkdw oldelolw| surjuhvvlrq zdv
dssur{lpdwho| frqvwdqw1 Lq vxp/ wkh hydoxdwlrqv ri iruhljq/ exw vlplodu/ uhirupv
surylghv pl{hg hylghqfh rq wkh vxemhfw1
Dv idu dv zh nqrz wklv nlqg ri dqdo|vlv kdv qrw ehhq grqh |hw iru wkh Ehojldq wd{
v|vwhp/ dqg wklv sdshu wulhv wr oo wklv jds1 Lq Ghfrvwhu dqg Ydq Fdps +5333e,
9Wklv hylghqfh ri lqfuhdvhg surjuhvvlylw| frqupv wkh h{shfwdwlrqv irupxodwhg dw wkh wlph ri
wkh frqfhswlrq ri WUD;9 +vhh Shfkpdq +4<;:,,1 Iru ghwdlohg hylghqfh rq wkh hqkdqfhg surjuhv0
vlylw| dqg2ru uhglvwulexwlrq/ wuljjhuhg e| WUD;9/ vhh dprqj rwkhuv Edoohqwlqh +4<;9,/ Ihogvwhlq
+4<;;,/ Shfkpdq +4<<3, dqg Ndvwhq/ Vdppduwlqr dqg Wrghu +4<<7,1 Wkh odwwhu sdshu vdlov d
elw ehwzhhq frqupdwlrq dqg ghqldo ri hqkdqfhg surjuhvvlylw|/ ghshqglqj rq wkh dvvxpswlrqv
pdgh derxw wkh ehkdylrxudo uhvsrqvh wr WUD;91
:Vhh Judpolfk/ Ndvwhq dqg Vdppduwlqr +4<<6,/ Judyhooh +4<<5, dqg Elvkrs/ Fkrz/ Irupe|
dqg Kr +4<<:,1
;Jlohv dqg Mrkqvrq +4<<7, frqvlghu wkh shulrg 4<;804<<81 Iru wkh shulrg 4<:<04<;9/ e|
frqwudvw/ Elvkrs/ Irupe| dqg ]khqj +4<<;, vwdwh wkdw wkh uhglvwulexwlyh fkdudfwhu ri wkh XN0
v|vwhp kdv lqfuhdvhg1
<Wklv uhvxow lv frquphg e| Elvkrs/ Irupe| dqg ]khqj +4<<;,1
8zh irxqg wkdw wkh SLW uhirupv hurghg voljkwo| wkh uhglvwulexwlyh hhfw ri wkh
SLW0v|vwhp/ qrw ehfdxvh ri uhgxfhg surjuhvvlylw| +txlwh wkh frqwudu|/ lw lqfuhdvhg
voljkwo|,/ exw rqo| ehfdxvh ri wkh orzhu dyhudjh wd{ udwh1 Wkh dqdo|vlv lq wklv
sdshu xvhv rwkhu gdwd dqg lv pruh uhqhg1 Lq Ghfrvwhu dqg Ydq Fdps +5333e,
zh xvhg krxvhkrog exgjhw gdwd wr eh deoh wr fdofxodwh lqgluhfw wd{ oldelolwlhv1
Khuh zh glvsrvh ri gdwd rq wd{ sd|hu xqlwv1 Vhfrqgo| wklv sdshu wulhv wr h{sodlq
zk| dqg krz wkh surjuhvvlylw| ri wkh Ehojldq SLW0v|vwhp frxog voljkwo| lqfuhdvh/
dowkrxjk pdmru fkdqjhv/ vxfk dv wkh uhgxfwlrq ri wkh wrs pdujlqdo udwhv/ kdyh
ehhq lqwhusuhwhg sxeolfo| dv d uhjuhvvlyh pryh ri wkh shuvrqdo lqfrph wd{ v|vwhp1
Rqh ri wkh uhdvrqv iru wkh pl{hg hylghqfh/ rewdlqhg lq wkh hpslulfdo dqdo|vlv ri
wd{ uhirupv lq rwkhu frxqwulhv lv xqgrxewhgo| wr eh irxqg lq glhuhqw dvvxpswlrqv
xqghuo|lqj wkh vlpxodwlrqv ru prghov xvhg wr fdofxodwh wkh hhfwv1 Wkh ryhuylhz
lq Dxhuedfk dqg Vohpurg +4<<:, ohduqv wkdw wkh fkdqjlqj suh wd{ glvwulexwlrq/ wkh
lqwhjudwlrq ri ehkdylrxudo uhvsrqvhv lq wkh prgho dqg wkh dvvxpswlrqv frqfhuqlqj
wkh lqflghqfh ri wkh frusrudwh lqfrph wd{/ fdq fuxfldoo| dhfw wkh rxwfrph1 Lq
wklv sdshu zh irfxv rq wkh ghfrpsrvlwlrq ri wkh wd{ vwuxfwxuh dv vxfk/ dqg qrw rq
wkh fkdqjh lq lqhtxdolw| ehwzhhq 4<;;04<<61 Wkhuhiruh zh kdyh nhsw wkh suh wd{
glvwulexwlrq {hg dqg qhjohfwhg ehkdylrxudo uhvsrqvhv431 Vlqfh lq Ehojlxp zh gr
qrw glvsrvh ri d plfurvlpxodwlrq prgho iru frusrudwh lqfrph wd{hv zklfk lv olqnhg
ru lqwhjudwhg zlwk d SLW prgho/ zh kdyh frqqhg rxuvhoyhv wr wkh lpsdfw hhfwv
rq SLW oldelolwlhv rqo|1
Wkh vlpxodwhg uhirupv duh glvfxvvhg lq vhfwlrq 51 Vhfwlrq 6 ghdov zlwk wkh gdwd
dqg wkh vlpxodwlrq prgho wkdw kdv ehhq xvhg1 Lq vhfwlrq 7 zh vhw rxw krz wkh
glvsursruwlrqdolw| ri qhw wd{ oldelolwlhv fdq eh glvhqwdqjohg lqwr wkh frqwulexwlrqv
ri wkh ydulrxv wd{ v|vwhp frpsrqhqwv1 Wklv phwkrgrorj| lv dssolhg lq vhfwlrq 8
43Wklv lv e| qr phdqv wkh rqo| zd| ri vruwlqj rxw wkh frqwulexwlrq ri wkh wd{ vwuxfwxuh iurp
wkh lq xhqfh ri wkh lqfrph glvwulexwlrq lq wkh revhuyhg surjuhvvlylw|1 Iru d wkhruhwlfdo dqdo|vlv
wr glvhqwdqjoh erwk hhfwv vhh Vhlgo +4<<7,1
9wr dvvhv wkh Ehojldq wd{ uhirupv1 Vhfwlrq 9 frqfoxghv1
51 D ghfrpsrvlwlrq ri wkh wd{ v|vwhp
Iljxuh 4 vxppdul}hv wkh wudqvlwlrq ri jurvv lqfrph wr lqfrph qhw ri wd{hv wkurxjk
wkh shuvrqdo lqfrph wd{ v|vwhp dqg wkh qrwdwlrq xvhg iru wkh ghfrpsrvlwlrq ri
wkh glhuhqw frpsrqhqwv1






Y = X - A - D(X)
T = s(Y)
TN = T - C
Income filed on tax form
application of deductions,˜
allowances, etc.
A :      basic allowance (or zero rate bracket)˜
D(X) : income related deductions
application of tax scheme
application of tax credits
s(.) : tax scheme with positive marginal rates ˜






C1 : tax credit related to the basic exemption˜
C2 : tax credit(s) related to family size˜
       C1+C2 = min{s(E),T} where E is the cumulated ˜
       exemption level for all household members˜
C3 : all other tax credits˜
C4 : (negative) tax credit of the temporary crisis ˜




Zh fdswxuh wkh uhglvwulexwlyh hhfw dqg wkh surjuhvvlylw| ri wkh SLW v|vwhp
e| wzr ri wkh prvw srsxodu surjuhvvlylw| phdvxuhv/ l1h1 phdvxuhv ri oldelolw| dqg
uhvlgxdo surjuhvvlrq441 Wkh edvlf lqjuhglhqwv ri wkhvh phdvxuhv duh wkh suh0wd{
44Vhh Odpehuw +4<<6,/ Fkdswhu 9 dqg :/ iru dq ryhuylhz ri ydulrxv surjuhvvlylw| phdvxuhv1
:Oruhq} fxuyh dqg wkh frqfhqwudwlrq fxuyhv ri qhw wd{ oldelolwlhv dqg srvw wd{
lqfrph1 Lq frqwudvw zlwk Ghfrvwhu dqg Ydq Fdps +5333e, zkhuh zh zrunhg zlwk
grplqdqfh uhodwlrqvklsv ehwzhhq wkh fxuyhv wkhpvhoyhv/ zh kdyh fkrvhq khuh iru
wkh lqgh{ dssurdfk1 Wkh rqo| uhdvrq lv wr eh deoh wr irfxv rq wkh ghfrpsrvlwlrq
lwvhoi1
Wkh Uh|qrogv0Vprohqvn| phdvxuh ri uhvlgxdo surjuhvvlrq/ ghqrwhg khuh dv
-7
￿ / vsdqv wkh zkroh wudqvlwlrq surfhvv iurp jurvv lqfrph wr lqfrph qhw ri wd{hv
lq jxuh41 Hvvhqwldoo| lw lv d zhljkwhg dyhudjh ri wkh yhuwlfdo glvwdqfh ehwzhhq
wkh suh0wd{ Oruhq} fxuyh dqg wkh frqfhqwudwlrq fxuyh ri srvw wd{ lqfrph/ dqg
lq wkh devhqfh ri uhudqnlqj/ lw fdq eh lqwhusuhwhg dv wkh uhgxfwlrq ri wkh Jlql
frh!flhqw wkurxjk wkh wudqvlwlrq lq SLW1 Lw lv zhoo nqrzq wkdw wklv uhglvwulexwlyh
hhfw uhvwv rq wkh glvsursruwlrqdolw| ri wkh qhw wd{ oldelolwlhv/ frpprqo| fdoohg
oldelolw| surjuhvvlrq1 Wkh Ndnzdql lqgh{/ ghqrwhg khuh dv g
￿/ phdvxuhv wkh
oldelolw| surjuhvvlrq dv d zhljkwhg dyhudjh ri wkh yhuwlfdo glvwdqfh ehwzhhq wkh
frqfhqwudwlrq fxuyh ri wd{ oldelolwlhv dqg wkh Oruhq} fxuyh iru suh wd{ lqfrph1









zkhuh |￿ uhihuv wr wkh dyhudjh wd{ udwh ri qhw wd{ oldelolwlhv451 Lq idfw/ +514,
surylghv xv zlwk wkh uvw vwhs lq wkh ghfrpsrvlwlrq ri wkh uhglvwulexwlyh hhfw ri
SLW= wkh lqwhusod| ri wkh dyhudjh wd{ udwh zlwk wkh oldelolw| surjuhvvlrq ri wkh qhw
wd{ oldelolwlhv1 Zh qrz pryh xs rqh pruh ohyho lq jxuh 41 Wkh qhw wd{ oldelolwlhv
A￿ duh rewdlqhg iurp wkh jurvv wd{ oldelolwlhv A iurp zklfk wkh +qrq uhixqgdeoh,
wd{ fuhglwv duh vxewudfwhg1 Khqfh/ lw grhv qrw frph dv d vxusulvh wkdw g
￿ fdq eh
eurnhq xs lqwr=

































￿￿ ghqrwhv wkh glvsursruwlrqdolw| ri wd{ fuhglw ￿/ S￿ uhihuv wr wkh
dyhudjh wd{ fuhglw udwh/ fdofxodwhg dv wkh vxp ri wkh wd{ fuhglw ￿ ryhu doo wd{
sd|huv glylghg e| wkh vxp ri suh wd{ lqfrph/ dqg | lv wkh dyhudjh udwh ri jurvv
wd{ oldelolwlhv1 Ri frxuvh |￿ ' |  S/ zkhuh S '
S
￿ S￿1 Li wkh glvwulexwlrq ri d
fuhglw lv orfdwhg glvsursruwlrqdwho| lq wkh orzhu hqg ri wkh glvwulexwlrq ri suh wd{
lqfrph/ g
￿￿ lv qhjdwlyh/ zklfk frpelqhg zlwk wkh qhjdwlyh vljqv ri vxevwudfwlrq lq
+515,/ hqkdqfhv wkh uholdelolw| surjuhvvlylw| ri qhw wd{ oldelolwlhv1 Wkh uvw whup lq
+515, jlyhv wkh frqwulexwlrq ri wkh oldelolw| surjuhvvlrq lq wkh jurvv wd{ oldelolwlhv
+zlwk dq dyhudjh udwh |, wr wkh qdo oldelolw| surjuhvvlrq ri wkh qhw wd{ oldelolwlhv11
Reylrxvo|/ xvlqj wkh ghwhuplqdwlrq ri jurvv wd{ oldelolwlhv/ A/d v =
A ' rEt 'rdf    (Efo +516,
lw lv hdv| wr vkrz wkdw g
A fdq eh ixuwkhu ghfrpsrvhg lq d udwh hhfw g
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- fdswxuhv wkh glvsursruwlrqdolw| ehwzhhq wd{deoh lqfrph/
f    ( rq wkh rqh kdqg dqg A rq wkh rwkhu kdqg1 Siçkohu +4<<3, uhihuv wr
wklv dv wkh *gluhfw* surjuhvvlylw| hhfw lq klv ghfrpsrvlwlrq ri wkh glvsursruwlrqdo0
lw| ri jurvv wd{ oldelolwlhv1 Gluhfw surjuhvvlylw|/ ru wkh udwh hhfw/ ruljlqdwhv iurp
wkh dssolfdwlrq ri wkh wd{ vfkhph rq wd{deoh lqfrph1 Wkh udwh hhfw wkxv phd0
46Ehiruh wkh uhirup wkh doorzdqfhv rqo| fryhu wkh }hur udwh eudfnhw +vhh vhfwlrq 6,/ zkloh doo
rwkhu glhuhqfhv ehwzhhq suh wd{ lqfrph dqg wd{deoh lqfrph duh fdswxuhg e| wkh ghgxfwlrq
whup1
<vxuhv wkh glvsursruwlrqdolw| ehwzhhq zkdw jrhv lq dqg zkdw frphv rxw ri wkh wd{
vfkhph1 Wkh phdvxuhv g
￿ dqg g
( phdvxuh wkh glvsursruwlrqdolw| ri doorzdqfhv
dqg ghgxfwlrqv dv frpsduhg wr f1 Lq rughu wr vxp wkhvh *lqgluhfw* surjuhvvlylw|
hhfwv zlwk g
- dqg wr rewdlq g
A / wkh lqgluhfw surjuhvvlylw| whupv kdyh wr eh
zhljkwhg e| wkh dyhudjh doorzdqfh dqg ghgxfwlrq udwhv1 Wkhvh dyhudjh udwhv duh
ghqrwhg e| @ dqg _ lq +517,1
Vlqfh wkh wd{ vfkhph lv wkh frpsrqhqw ri SLW zklfk lv prvw hdv| wr frppx0
qlfdwh zlwk wkh sxeolf/ suhvxpdeo| pdq| shrsoh kdyh lq plqg rqo| wkh udwh hhfw/
zkhq wkh| uhihu wr wkh surjuhvvlylw| ri SLW1 Qrwh krzhyhu/ wkdw sxujlqj rxw wkh
hhfw ri fuhglwv/ ghgxfwlrqv/ h{hpswlrqv/ dqg doorzdqfhv iurp wkh surjuhvvlylw| ri
qhw wd{ oldelolwlhv wr rewdlq d sxuh udwh hhfw grhv qrw iuhh wkh phdvxuh g
- iurp
wkh hpslulfdo frqwlqjhqf| ri ehlqj ghshqghqw rq wkh suh wd{ lqfrph glvwulexwlrq471
Zh dssolhg vljqlfdqfh whvwv rq wkhvh ydulrxv glvsursruwlrqdolw| lqgh{hv/ dv
ghvfulehg lq Elvkrs/ Irupe| dqg ]khqj +4<<;,1 Wkh| suryh wkh dv|pswrwlf qru0
pdolw| ri wkhvh lqgh{hv dqg surylgh wkh qhfhvvdu| h{suhvvlrqv wr fdofxodwh wkh
vwdqgdug huuruv1 Vlqfh wkh frpsohwh vdpsoh lv xvhg wr fdofxodwh wkh yduldqfh fr0
yduldqfh pdwul{/ wkhlu dssurdfk vkrxog ohdg wr pruh dffxudwh hvwlpdwhv wkdq wkh
Oruhq} fxuyh dqg frqfhqwudwlrq fxuyh edvhg dssur{lpdwlrq suhvhqwhg lq Gxf0
orv +4<<:,1
47Qrwh dovr wkdw wkh ghfrpsrvlwlrq suhvhqwhg khuh pd| vxhu iurp wkh wudgh0r ehwzhhq
wzr ghvludeoh surshuwlhv ri pdujlqdolw| dqg frqvlvwhqf|/ ghvfulehg lq wkh frqwh{w ri lqhtxdolw|
ghfrpsrvlwlrq lq Fkdqwuhxlo dqg Wudqqr| +4<<<, dqg Vkruurfnv +4<<<,1 Erwk sdshuv dovr suhvhqw
d iuhvk phwkrgrorj|/ edvhg rq Vkdsoh| ghfrpsrvlwlrq/ wr uhfrqfloh erwk surshuwlhv1
4361 Wkh Ehojldq wd{ uhirupv ri 4<;;04<<648
Iluvw ri doo/ lq dq dwwhpsw wr eurdghq wkh wd{ edvh/ wd{deoh lqfrph lv ghwhuplqhg
lq d glhuhqw zd| ehiruh dqg diwhu wkh uhirupv1 Wkh pdmru hohphqw lq wklv uhvshfw
wrrn sodfh lq 4<;; = wkh }hur udwh eudfnhw kdv ehhq derolvkhg dqg uhsodfhg e| edvlf
h{hpswlrqv/ hqwlwolqj wkh wd{ sd|hu wr wd{ fuhglwv1 Wkh 4<;; uhirup dovr wljkwhqhg
wkh srvvlelolwlhv wr ghgxfw lwhpl}hg frvwv iurp surihvvlrqdo lqfrph vxfk dv h{shqvhv
rq ylvlwlqj uhvwdxudqwv dqg surihvvlrqdo forwklqj1 Ixuwkhu edvh eurdghqlqj wrrn
sodfh lq 4<<6/ vr wkdw wkh ghgxfwlrq srvvlelolwlhv dsduw iurp wkh edvlf doorzdqfh/
duh pruh uhvwulfwhg diwhu wkh uhirupv= rq dyhudjh/ ghgxfwlrqv pdgh xs 4918( ri
suh wd{ lqfrph ehiruh wkh uhirupv dqg 4716( diwhu wkh uhirupv1
Wkh pdlq fkdqjhv zhuh wkh iroorzlqj= h{shqvhv rq olih lqvxudqfh frqwudfwv
wkdw zhuh suhylrxvo| wuhdwhg sduwo| dv d ghgxfwlrq dqg sduwo| dv d wd{ fuhglw
duh hqwluho| wuhdwhg dv d wd{ fuhglw diwhu wkh 4<<6 uhirup1 Wklv xqliruplvdwlrq
kdv ohg wr d wljkwhqlqj ri wkh frpshqvdwlrqv iru olih lqvxudqfh frqwudfwv lq wkh
wd{ v|vwhp diwhu wkh uhirupv1 Lq wkh 4<;; SLW v|vwhp rqh frxog ghgxfw fdslwdo
uhghpswlrqv gxh wr pruwjdjh ordqv/ sd|phqwv wr jurxs lqvxudqfh frqwudfwv dqg
frqwulexwlrqv wr sulydwh shqvlrq ixqgv1 Wkh 4<<6 SLW v|vwhp frpshqvdwhv iru doo
wkhvh frpsrqhqwv e| jlylqj wd{ fuhglwv lqvwhdg ri d ghgxfwlrq1 Rq wkh rwkhu kdqg/
wkh uhirupv dovr lqfuhdvhg wkh xsshu olplw iru wkh ghgxfwlrq iru fkdulw| jliwv dqg
h{shqvhv iru fklog fduh +|rxqjhu wkdq 6 |hduv, fdq eh ghgxfwhg diwhu wkh uhirupv
zkloh wklv zdv qrw wkh fdvh ehiruh1
Vhfrqgo|/ wd{deoh lqfrph lv lpsruwhg lqwr glhuhqw wd{ vfkhphv ehiruh dqg
diwhu wkh uhirupv1 Wzr pdmru glhuhqfhv lq wkh wd{ vfkhph fdq eh glvwlqjxlvkhg1
48Zh vnhwfk wkh pdmru glhuhqfhv ehwzhhq wkh 4<;; dqg 4<<6 SLW v|vwhp1 Khqfh/ dv d zd| wr
vshdn/ wkh uhirup uhihuv wr doo wkh phdvxuhv wkdw kdyh ehhq lpsohphqwhg ehwzhhq 4<;; dqg 4<<6/
dowkrxjk wkh| kdyh qrw ehhq uhdolvhg e| d vlqjoh wd{ uhirup dfw1 Wkh pdlq dfw kdv ehhq yrwhg
rq Ghfhpehu :wk 4<;;/ wr ehfrph dssolfdeoh rq wkh lqfrphv iurp Mdqxdu|/ 4vw 4<;< rq1 Qrwh
wkdw li zh uhihu wr 4<;; ru 4<<6 iru wkh SLW v|vwhp/ wklv lpsolhv uhihuhqfh wr wkh dgplqlvwudwlyh
wd{ |hduv 4<;< ru 4<<7/ uhvshfwlyho|1
44Iluvw/ d wkrurxjk uhvwuxfwxulqj ri wkh wd{ udwhv dqg eudfnhwv/ dqg vhfrqgo|/ ixoo
vhsdudwh wd{dwlrq1
Lq 4<;;/ wkh wd{ vfkhph kdv ehhq uhiruphg lqwr eurdghu dqg ohvv eudfnhwv/ dqg
orzhu pdujlqdo wdulv dw wkh wrs1 Wkh qxpehu ri wd{ eudfnhwv kdv ehhq uhgxfhg
iurp 47 wr : diwhu wkh uhirup1 Hvshfldoo|/ wkh fkdqjhv iru wkh kljkhu lqfrph ohyhov
duh vwulnlqj1 Ehiruh wkh uhirup rqh dssolhg 7 glhuhqw udwhv udqjlqj iurp 8918(
wr :31;(/ rq lqfrph deryh 4/8:7/333 EHI491 Diwhu wkh 4<;; uhirup/ wkhvh lqfrph
ohyhov rqo| idfhg udwhv ri 8518( ru 88(1
Ixoo vhsdudwh wd{dwlrq ri surihvvlrqdo lqfrph dqg wkh fuhdwlrq ri wkh zhg0
glqj 0 iudfwlrq iru vsrxvhv zdv rqh ri wkh fruh hohphqwv ri wkh 4<;; SLW uhirup1
Ehiruh wkh 4<;; uhirup d udwkhu orz mrlqw lqfrph fhlolqj ghwhuplqhg zkhwkhu sur0
ihvvlrqdo lqfrph ri d wzr0lqfrph hduqhu idplo| zdv wd{hg mrlqwo| ru vhsdudwho|1
Deryh wkh wkuhvkrog/ mrlqw wd{dwlrq iru pduulhg frxsohv zdv wkh uxoh/ zklfk lq
d surjuhvvlyh v|vwhp frxog ohdg wr d odujh glvfuhsdqf| lq wkh dprxqw ri wd{hv
sdlg e| d pduulhg frxsoh dv frpsduhg wr d frkdelwdwlqj/ exw qrq 0 pduulhg/ frx0
soh1 Wr frsh zlwk wklv sureohp/ wkh qhz v|vwhp dwwulexwhv wr hdfk sduwqhu wkh
lqfrph frpsrqhqwv wkdw duh dvvrfldwhg zlwk klv rzq surihvvlrqdo dfwlylw|1 Wklv
vhsdudwh lqfrph frqfhsw fryhuv zdjhv dqg vdodulhv sdlg wr hpsor|hhv/ uhsodfhphqw
lqfrphv vxfk dv xqhpsor|phqw ehqhwv dqg uhwluhphqw shqvlrqv1 Rwkhu vrxufhv
ri lqfrph/ vxfk dv uhdo hvwdwh lqfrph duh vwloo dwwulexwhg wr wkh sduwqhu zlwk wkh
kljkhvw dprxqw ri surihvvlrqdo lqfrph1 Idplolhv zlwk rqo| rqh lqfrph hduqhu fdq
ehqhw iurp wkh zhgglqj 0 iudfwlrq/ ghvljqhg wr frsh zlwk xqhtxdoo| glvwulexwhg
krxvhkrog lqfrph1 Li rqh ri wkh vsrxvhv hduqv ohvv wkdq 63( ri wkh wrwdo dprxqw
ri surihvvlrqdo lqfrph ri wkh frxsoh/ wklv sduwqhu lv dwwulexwhg dq dprxqw dv li kh
49Wr h{suhvv qrplqdo jxuhv ri erwk v|vwhpv dw wkh vdph ohyho/ zh xvhg wkh fkdqjh lq wkh
frqvxpswlrq sulfh lqgh{1 Wklv lqgh{ lqfuhdvhg iurp 433 wr 4481; ehwzhhq 4<;; dqg 4<<61 Vhh
Plqlvwhulh ydq Ilqdqflîq +4<<7,/ s1 LY171
45zrxog kdyh hduqhg wklv 63(4:1 Wkh lqfrph ri wkh rwkhu sduwqhu lv uhgxfhg zlwk
wklv dprxqw1 Wklv uhvkx"lqj ri wd{deoh lqfrph dprqj vsrxvhv lv olplwhg wr dq
dprxqw ri 5<:/333 EHI lq wkh 4<<6 SLW v|vwhp1
Ilqdoo|/ dovr wkh wd{ fuhglwv kdyh xqghujrqh d juhdw ghdo ri grfwrulqj1 Zh
kdyh douhdg| phqwlrqhg wkh derolwlrq ri wkh edvlf doorzdqfh lq wkh irup ri d }hur
udwh eudfnhw1 Lw kdv ehhq uhsodfhg e| h{hpswlrqv iurp wkh erwwrp xs/ zklfk
vlpso| phdqv wkdw wkh h{hpswlrq hqwlwohv wkh wd{ sd|hu wr d wd{ fuhglw fdofxodwhg
dv ?ErE.cA/l qz k l f k. vwdqgv iru wkh h{hpswlrq ohyho1 Wkh h{hpswlrq
ohyho lv pdgh d ixqfwlrq ri krxvhkrog frpsrvlwlrq +l1h1 ehlqj pduulhg dqg kdylqj
ghshqghqw fkloguhq,1 Wkh edvlf h{hpswlrq lq 4<<6 dprxqwv wr EHI 4;9/333 iru d
vlqjoh shuvrq/ dqg EHI 479/333 iru hdfk sduwqhu ri d pduulhg frxsoh1 Ghshqghqw
fkloguhq sxvk wkh h{hpswlrq ohyho xs e| EHI 6</333/ EHI 95/333/ EHI 45:/333
dqg EHI 474/333 iru wkh uvw/ vhfrqg/ wklug dqg irxuwk fklog uhvshfwlyho|1 Wkhvh
h{hpswlrq ohyhov +dqg lpsolhg wd{ fuhglwv, uhsodfh wkh wd{ fuhglwv iru ghshqghqw
fkloguhq wkdw h{lvwhg ehiruh wkh uhirupv1 Lq rughu wr frpsduh wkh idplo| w|sh
frpshqvdwlrqv ehiruh dqg diwhu wkh uhirupv zh kdyh glvhqwdqjohg wkh h{hpswlrqv
lq wzr sduwv1 Wkh wd{ dprxqw wkdw fruuhvsrqgv zlwk wkh edvlf h{hpswlrq ri d
vlqjoh shuvrq ru d pduulhg frxsoh lv uhihuuhg wr dv wkh edvlf h{hpswlrq/ dqg ghqrwhg
￿ lq Iljxuh 4 dqg vxevhtxhqw uhvxowv1 Wkh idplo| w|sh fuhglw ri wkh uhiruphg
v|vwhp lv ghqhg dv wkh dprxqw wkdw h{fhhgv wklv edvlf h{hpswlrq/ dqg ghqrwhg
21 Dv vdlg deryh/ wkh uhirupv dovr wudqvodwhg d qxpehu ri ghgxfwlrqv/ vxfk dv
h{shqvhv rq olih lqvxudqfh frqwudfwv/ fdslwdo uhghpswlrqv gxh wr pruwjdjh ordqv
dqg frqwulexwlrqv wr sulydwh shqvlrq ixqgv/ lqwr wd{ fuhglwv1 Zh kdyh froohfwhg doo
rwkhu wd{ fuhglwv lq ￿1 Ilqdoo|/ wr hqvxuh wkh exgjhw frqvrolgdwlrq lq ylhz ri wkh
Pddvwulfkw frqyhujhqfh fulwhuld/ d whpsrudu| fulvlv vxufkdujh zdv lqwurgxfhg
4:Qrwh wkdw wklv v|vwhp dovr dssolhv iru wzr lqfrph hduqhu idplolhv/ li wkh zhgglqj iudfwlrq
surgxfhv d orzhu wd{ oldelolw| wkdq vhsdudwh wd{dwlrq grhv1
46lq 4<<6/ zklfk lq dwhv doo qdo wd{ oldelolwlhv e| 6(4;1 Zh ghqrwh wklv qhjdwlyh
wd{ fuhglw e| e1
71 Wkh gdwd dqg vlpxodwlrq ri wkh uhirupv
Zh kdyh xvhg wkh plfurvlpxodwlrq prgho VLUh/ wr vlpxodwh wkh Shuvrqdo Lqfrph
wd{hv/ ehiruh dqg diwhu wkh uhirupv4<1 VLUh xvhv d vdpsoh ri dgplqlvwudwlyh gdwd/
frqvlvwlqj ri 43/676 wd{ irupv/ hqwhuhg lq 4<<7531 Dv d frqvhtxhqfh/ wkh xqlwv ri
revhuydwlrq duh ri dq dgplqlvwudwlyh w|sh1 Lq sulqflsoh wkhvh xqlwv duh lqglylgxdov/
vlqfh hdfk Ehojldq flwl}hq wkdw lv jdlqlqj d vx!flhqw dprxqw ri lqfrph kdv wr hqwhu
d wd{ irup1 Krzhyhu/ pduulhg frxsohv rqo| hqwhu d vlqjoh wd{ irup1 Shrsoh zlwk
lqfrph ehorz d fhuwdlq wkuhvkrog gr qrw kdyh wr hqwhu d wd{ irup541 Reylrxvo|/
wkh devhqfh ri wklv erwwrp wdlo ri wkh glvwulexwlrq lv d prvw ghsorudeoh olplwdwlrq
ri wklv vfdo gdwd vhw/ dqg vkrxog eh wdnhq lqwr dffrxqw zkhq lqwhusuhwlqj wkh
uhvxowv1
Zh kdyh xvhg wkh vdph vdpsoh wr vlpxodwh wkh 4<;; dqg 4<<6 SLW v|vwhp1
Pruhryhu/ jurvv lqfrph kdv ehhq nhsw frqvwdqw wr vlpxodwh wd{ oldelolwlhv ri erwk
wd{ v|vwhpv1 Nhhslqj wklv lqfrph frqfhsw {hg kdv wkh dgydqwdjh wkdw ehiruh dqg
diwhu uhirup wd{ v|vwhpv duh frpsduhg wr wkh vdph suh wd{ lqfrph glvwulexwlrq1
Exw/ lq jhqhudo/ wklv jurvv wd{ lqfrph frqfhsw kdv wkh glvdgydqwdjh wkdw lw lv
olplwhg wr lqfrph frpsrqhqwv wkdw dsshdu rq wkh wd{ irup1 Lqfrph frpsrqhqwv
wkdw duh hqwluho| h{hpswhg/ vxfk dv fklog doorzdqfhv/ gr qrw hqg xs lq wkh wd{
irup dqg khqfh qrw lq rxu jurvv lqfrph frqfhsw1
4;Dw wkh wlph ri zulwlqj/ wklv whpsrud| +qhjdwlyh, wd{ fuhglw zdv vwloo dssolfdeoh/ exw lw zdv
uhgxfhg iurp 6( wr 5( lq 5333 iru orz lqfrphv1
4<Vhh Vwdqgdhuw dqg Ydohqgxf +4<<9, iru pruh lqirupdwlrq rq VLUh1
53Khqfh/ wkh uhsruwhg lqfrph jxuhv duh h{suhvvhg lq sulfhv ri 4<<61
54Iru vrph shrsoh/ vxfk dv wkrvh uhfhlylqj rqo| uhsodfhphqw lqfrph/ lw lv reylrxv wkdw wkh|
zloo qrw kdyh wr sd| lqfrph wd{hv li wkhlu lqfrph vrxufhv gr qrw fkdqjh1 Wkhvh shrsoh qr orqjhu
uhfhlyh d wd{ irup diwhu d qxpehu ri |hduv1 Wkh| vkrxog rqo| frqwdfw wkh dgplqlvwudwlrq li wkhlu
vwdwxv fkdqjhv1
4781 Hpslulfdo Uhvxowv
Doo frqfhswv ri dqdo|vlv kdyh ehhq htxlydolvhg e| phdqv ri wkh RHFG htxlydohqfh
vfdoh551 Krxvhkrogv duh rughuhg rq wkh edvlv ri htxlydolvhg suh wd{ lqfrph1 Wkh
uhvxowv ri wkh ghfrpsrvlwlrq duh jlyhq lq jxuh 51 Wkh qrwdwlrq uhihuv wr wkh
rqh xvhg lq htxdwlrqv +514,/ +515, dqg +517,1 Doo jxuhv dsshdu dv frxsohv= wkh
xsshuprvw rqh uhihuv wr wkh suh uhirup vlwxdwlrq/ wkh jxuh ehorz lv wkh rqh
diwhu wkh uhirupv1 Zh kdyh fdofxodwhg wkh vwdqgdug huuruv dv ghvfulehg lq Elvkrs/
Irupe| dqg ]khqj +4<<;, exw gr qrw suhvhqw wkhp/ iru wkh vlpsoh uhdvrq wkdw doo
jxuhv dqg wkh glhuhqfhv ehwzhhq suh dqg srvw uhirup ydoxhv +h{fhsw rqh, duh
vwdwlvwlfdoo| glhuhqw iurp }hur dw d vljqlfdqfh ohyho ri 8(561
8141 Uhglvwulexwlyh hhfw dqg qhw oldelolw| surjuhvvlrq
Zh vwduw wkh glvfxvvlrq ri wkh uhvxowv dw wkh wrs ri jxuh 51 Wkh Uh|qrogv0
Vprohqvn| phdvxuh wdnhv d ydoxh ri 313846 ehiruh wkh uhirupv1 Zlwk d Jlql ri
suh wd{ htxlydolvhg lqfrphv ri 3166:/ dqg vshdnlqj orrvho| e| ohdylqj rxw wkh
uhudqnlqj frpsrqhqw/ wklv phdqv wkdw ehiruh wkh uhirupv wkh SLW v|vwhp orzhuhg
wkh Jlql iurp 3166: wr 315;9571 Wkh uvw frqfoxvlrq lv wkdw wkh SLW uhirupv kdyh
qrw hurghg wkh uhglvwulexwlyh srzhu ri wkh SLW v|vwhp1 Txlwh wkh frqwudu|/ wkh
Uh|qrogv Vprohqvn| phdvxuh lqfuhdvhg/ dowkrxjk yhu| voljkwo| +exw vwdwlvwlfdoo|
vljqlfdqw glhuhqw iurp }hur,1
\hw/ wklv qhdu frqvwdqf| ri wkh uhglvwulexwlyh hhfw kdv ehhq wkh uhvxow ri
wzr rssrvlqj irufhv= d vxevwdqwldo lqfuhdvh ri wkh oldelolw| surjuhvvlrq ri qhw wd{
55Lq wklv vfdoh/ wkh uvw dgxow lv jlyhq d ydoxh ri 4/ hdfk frqvhfxwlyh dgxow jhwv d zhljkw ri 31:
dqg fkloguhq frxqw iru 3181 Qrupdoo| rqh lv frqvlghuhg d fklog xqwloo wkh djh ri 461 Vlqfh wkh
djh lqirupdwlrq lq rxu gdwd vhw zdv qrw vx!flhqw wr dsso| wklv uxoh/ zh jdyh d zhljkw ri 318 wr
doo ghshqghqw fkloguhq ri wkh wd{ sd|hu1
56Wkhuh lv rqo| rqh glhuhqfh ehwzhhq suh dqg srvw uhirup ydoxh/ zklfk lv qrw vljqlfdqw= wkh
glhuhqfh ri wkh Ndnzdql lqgh{ ri wkh idplo| fuhglwv1
57Wkh uhudqnlqj frpsrqhqw kdv ehhq fkhfnhg dqg lv yhu| vpdoo lqghhg1 Lw ydulhv durxqg 313361
48oldelolwlhv dqg d ghfuhdvh ri wkh dyhudjh wd{ udwh1 Wklv vhfrqg frqfoxvlrq vkrzv
xs rq wkh vhfrqg ohyho ri jxuh 51 Lw looxvwudwhv wkh lpsruwdqfh ri +514, dqg wkh
qhhg wr vshfli| h{dfwo| zkdw rqh phdqv zkhq xvlqj wkh zrugv glvwulexwlrqdoo|
qhxwudo lq wkh glvfxvvlrq derxw wd{ uhirupv1 Lq WUD;9 lq wkh XV/ h1j1/ rqh ri
wkh remhfwlyhv ri wkh wd{ uhirup zdv wr eh glvwulexwlrqdoo| qhxwudo/ zklfk zdv
h{solflwo| ghqhg dv htxdo shufhqwdjh uhgxfwlrqv lq wd{ oldelolwlhv dw doo lqfrph
ohyhov +vhh PfOxuh dqg ]rgurz/ 4<;:,1 Wklv erlov grzq wr dq xqfkdqjhg oldelolw|
surjuhvvlrq1 Wkh rwkhu srvvlelolw| lv d ghqlwlrq ri glvwulexwlrqdo qhxwudolw| ri d
wd{ uhirup e| dq htxdo shufhqwdjh fkdqjh lq diwhu0wd{ lqfrph dw doo lqfrph
ohyhov1 Lq wkdw fdvh/ wkh phdvxuhphqw ri surjuhvvlylw| ru uhglvwulexwlyh hhfw ri
d wd{ v|vwhp irfxvhv rq wkh fkdqjh lq lqhtxdolw| ri diwhu0wd{ lqfrph jdxjhg/ h1j1
e| wkh Uh|qrogv0Vprohqvn| phdvxuh581
Wkh vhfrqg olqh ri jxuh 5 lv fohdu= li wkh uhglvwulexwlyh hhfw ri wkh SLW
v|vwhp kdv qrw ehhq hqkdqfhg e| wkh uhirupv/ wklv lv qrw gxh wr orzhu oldelolw|
surjuhvvlylw| ri qhw wd{ oldelolwlhv/ exw rqo| ehfdxvh wkh dyhudjh wd{ udwh kdv ehhq
orzhuhg iurp 31545 wr 314<<1 Zlwk dq xqfkdqjhg dyhudjh wd{ udwh wkh vdph uhirupv
zrxog kdyh lqfuhdvhg wkh uhglvwulexwlyh hhfw ri SLW frqvlghudeo|591
58Vhh Irupe|/ Wklvwoh dqg Vplwk +4<<3, iru d vxppdu| ri wkh glvfxvvlrq dqg zhoiduh lqwhu0
suhwdwlrqv ri erwk dssurdfkhv1
59Qrwh wkdw wklv qglqj ri wkh lpsruwdqw uroh ri wkh dyhudjh wd{ udwh lq h{sodlqlqj UV
Q frq0
upv frqfoxvlrqv edvhg rq furvvvhfwlrqdo frpsdulvrqv1 Wkh uhvlgxdo surjuhvvlrq ri wkh Ehojldq
shuvrqdo lqfrph wd{ lv kljk/ zkhq frpsduhg wr rwkhu frxqwulhv1 Lw h{fhhgv wkh uhglvwulexwlyh
hhfw ri doo 45 frxqwulhv lq Zdjvwd hw do +4<<<,1 Exw lq prvw fdvhv lw lv wkh dyhudjh wd{ udwh
zklfk rhuv wkh h{sodqdwlrq/ qrw oldelolw| surjuhvvlrq1 Wkh prvw surplqhqw h{dpsoh lq Zdjvwd
hw do1 +4<<<, lv Iudqfh1 Wkh Iuhqfk SLW lv yhu| surjuhvvlyh +N
Q @3 =5:,/ dqg |hw lw ohdgv wr
d olplwhg uhglvwulexwlrq +UV
Q @3 =3487,1 Wkh h{sodqdwlrq olhv lq wkh uhodwlyh xqlpsruwdqfh ri
SLW lq Iudqfh +wQ @3 =39,1
49Iljxuh 5= Ghfrpsrvlwlrq ri wkh uhglvwulexwlyh hhfw ri wkh Ehojldq shuvrqdo
lqfrph wd{ v|vwhp ehiruh dqg diwhu wkh uhirupv










































































































8151 Jurvv wd{ oldelolwlhv dqg wkh uroh ri fuhglwv
Jrlqj rqh ohyho ixuwkhu grzq/ zh qg rxw zk| dqg krz wkh surjuhvvlylw| ri qhw
wd{ oldelolwlhv kdv lqfuhdvhg1 Htxdwlrq +515, ghfrpsrvhv wkh Ndnzdql lqgh{ g
￿
lqwr wkh surjuhvvlylw| ri jurvv wd{ oldelolwlhv dqg irxu glhuhqw fuhglwv1 Lq jxuh 5
zh suhvhqw erwk wkh Ndnzdql lqglfhv ri hdfk frpsrqhqw dqg wkh whupv ri wkh
uljkw kdqg vlgh ri +515,/ rewdlqhg e| pxowlso|lqj hdfk g
￿ zlwk wkh dssursuldwh
zhljkw1
Orrnlqj uvw dw wkh whupv ri +515,/ qhw wd{ oldelolw| surjuhvvlylw| ehiruh wkh
uhirupv zdv h{sodlqhg iru derxw wzr wklugv e| wkh surjuhvvlylw| ri jurvv wd{ oldelo0
lwlhv1 Wkh uhpdlqlqj rqh wklug frxog eh dwwulexwhg wr doo nlqg ri wd{ fuhglwv +￿/
4:rwkhu fuhglwv/ dqg 2/ idplo| fuhglwv/ lq rughu ri lpsruwdqfh,1 Wkh wd{ uhirupv
kdyh fkdqjhg wklv vwuxfwxuh gudvwlfdoo|1 Wkh vxp ri doo fuhglw frqwulexwlrqv wr
g
￿ qrz dffrxqwv iru pruh wkdq :3( ri wkh surjuhvvlylw| ri qhw wd{ oldelolwlhv1
Wklv vkliw kdv kdoyhg wkh uroh ri jurvv wd{ oldelolwlhv1 Ri frxuvh wklv kdv wr gr
zlwk wkh lqwurgxfwlrq ri wkh edvlf h{hpswlrq1 Zh kdyh odehoohg wklv h{hpswlrq
dv d wd{ fuhglw ehfdxvh lw lv fdofxodwhg dw pdujlqdo wd{ udwhv ri wkh orzhvw wd{
eudfnhwv1 Diwhu wkh uhirupv wklv frpsrqhqw +￿, rq lwv rzq surgxfhv 73( ri wkh
surjuhvvlylw| ri qhw wd{ oldelolwlhv1
Rqfh pruh wkh uroh ri hdfk frpsrqhqw ghulyhv iurp erwk wkh dyhudjh udwh dqg
wkh glvsursruwlrqdolw| lqgh{ iru wklv frpsrqhqw1 Wkh lpsruwdqfh ri wkh edvlf
h{hpswlrq diwhu wkh uhirupv/ h1j1/ qrw rqo| uhvwv rq wkh lqwulqvlf surjuhvvlylw|
ri wklv wd{ fuhglw +d qhjdwlyh vljq lqglfdwlqj wkdw wkh wd{ fuhglw lv glvwulexwhg
glvsursruwlrqdwho| lq idyrxu ri orzhu lqfrph jurxsv,/ exw dovr rq wkh kljk dyhudjh
udwh S￿ +31394;,1 Wkh rwkhu fuhglwv +￿, duh pruh surjuhvvlyh +dq lqgh{ ehiruh
wkh uhirupv ri 0317<, exw wkhlu uroh lv pruh olplwhg +S￿ htxdov 3135,1 Wkh odujhu
surjuhvvlylw| ri ￿ frphv pdlqo| iurp wkh idfw wkdw wkhvh wd{ fuhglwv duh uhodwhg wr
uhsodfhphqw lqfrphv/ zklfk duh irxqg glvsursruwlrqdwho| pruh lq wkh orzhu lqfrph
jurxsv1 Wkh uhirupv kdyh ixuwkhu uhgxfhg wkh uroh ri fuhglwv qrw uhodwhg wr idplo|
vl}h/ dqg wklv kdv jrqh kdqg lq kdqg zlwk d voljkw ghfuhdvh lq surjuhvvlylw| ri
wkhvh fuhglwv1 Wklv grhv qrw frph dv d vxusulvh1 Yduldeoh ￿ dovr wdnhv xs wkh
hhfw ri wkh wudqvirupdwlrq ri ghgxfwlrqv iru orqj whup vdylqj +vxfk dv shqvlrq
ixqgv dqg sd|phqwv iru lqvxudqfh frqwudfwv, lqwr fuhglwv/ diwhu wkh uhirupv1 Wkhvh
orqj whup vdylqjv duh ri frxuvh irxqg glvsursruwlrqdwho| pruh lq kljkhu lqfrph
fodvvhv5:1 Wkh uroh ri idplo| fuhglwv +2, lv udwkhu olplwhg1 Wkh uhirupv kdyh
voljkwo| lqfuhdvhg erwk wkhlu surjuhvvlylw| dqg wkhlu lpsruwdqfh1 Wkh xqlirup
fulvlv vxufkdujh ri 6( kdv d vpdoo uhjuhvvlyh lpsdfw1
5:Vhh Ydohqgxf +4<<<, iru Ehojldq hylghqfh rq wklv pdwwhu1
4;8161 Sxuh udwh hhfw dqg wkh uroh ri ghgxfwlrqv
Wkh kduvk uhgxfwlrq ri wkh uroh ri jurvv wd{ oldelolwlhv +zklfk duh wd{ oldelolwlhv
ehiruh wd{ fuhglwv duh dssolhg, vkrxog eh lqwhusuhwhg zlwk fduh1 Wkh uhgxfwlrq
kdv wr gr zlwk wkh holplqdwlrq ri wkh }hur udwh eudfnhw1 Exw vlqfh wkh qhz v|vwhp
dzdugv wkh edvlf doorzdqfh lq wkh irup ri d wd{ fuhglw/ wkh uhvxow lv wr d odujh h{whqw
nlqg ri dq duwhidfw1 Pruhryhu wkh uhgxfwlrq ri wkh uroh ri jurvv wd{ oldelolwlhv
grhv qrw lpso| wkdw wkh udwh vwuxfwxuh lwvhoi kdv ehfrph ohvv lpsruwdqw dqg2ru
ohvv surjuhvvlyh1 Wklv ehfrphv fohdu lq wkh erwwrp olqh ri jxuh 5/ zkhuh wkh
ghfrpsrvlwlrq ri +517, lv jlyhq1 Wkh udwh vwuxfwxuh lwvhoi ehfdph pruh surjuhvvlyh
+g
- lqfuhdvhg vxevwdqwldoo| iurp 313879 wr 313949,1 Xqgrxewhgo| wklv lv rqh ri
wkh pdlq plvxqghuvwdqglqjv ri pdq| wd{ uhirupv1 Wkh orzhulqj ri wrs pdujlqdo
udwhv dwwudfwv d orw ri dwwhqwlrq/ dqg lqgxfhv pdq| shrsoh wr frqfoxgh wkdw oldelolw|
surjuhvvlrq kdv ghfuhdvhg1 Rxu uhvxowv vhulrxvo| dphqg wklv vxshufldo frqfoxvlrq1
Ri frxuvh wklv kdv wr gr zlwk wkh phwkrgrorj| ri phdvxulqj surjuhvvlylw|/ lq zklfk
wkh glvwulexwlrq ri suh wd{ lqfrph sod|v d fuxfldo uroh1
Dv ehwv d wd{ uhirup zklfk hpeudfhg edvh eurdghqlqj dv dq lpsruwdqw sulqfl0
soh/ wkh uroh ri ghgxfwlrqv kdv ehhq ghfuhdvhg +_ jrhv grzq iurp 314988 wr 314764,1
Exw mxvw olnh iru wkh fuhglwv/ ￿/ zh qg wkdw wkh uhpdlqlqj ghgxfwlrqv duh orfdwhg
pruh glvsursruwlrqdwho| lq wkh kljkhu lqfrph jurxsv1 \hw/ wkh lqfuhdvh lq g
( grhv
qrw rxwzhljk wkh uhgxfwlrq lq _1 Dv d frqvhtxhqfh/ wkh hurvlrq ri surjuhvvlylw|
gxh wr ghgxfwlrqv kdv ehhq uhgxfhg +l1h1 _
￿3@3_g
( jrhv iurp 31364< wr 31355:,1
8171 Uhodwlyh frqwulexwlrqv wr surjuhvvlylw| ri qhw wd{ oldelolwlhv
Wdeoh 4 vxppdul}hv wkh pdlq qglqjv ri rxu ghfrpsrvlwlrq1 Vxevwlwxwlqj +517, iru
g
A lq +515,/ zh kdyh h{suhvvhg wkh frqwulexwlrq ri hdfk frpsrqhqw dv d shufhqwdjh
ri wkh surjuhvvlylw| ri qhw wd{ oldelolwlhv1
4<Wdeoh 4= Shufhqwdjh frqwulexwlrqv ri wkh glhuhqw frpsrqhqwv wr wkh surjuhvvlylw|
ri qhw wd{ oldelolwlhv +diwhu fruuhfwlrq zlwk htxlydohqfh vfdohv,
frpsrqhqw irupxod ehiruh uhirupv diwhu uhirupv
sxuh udwh hhfw |
|3Sg
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Wkh uhirupv kdyh dowhuhg wkh uhodwlyh lpsruwdqfh ri wkh glhuhqw frpsrqhqwv
ri wkh Ehojldq SLW vxevwdqwldoo|1 Ehiruh wkh uhirupv/ wkh oldelolw| surjuhvvlrq
pdlqo| fdph iurp wkh surjuhvvlylw| ri jurvv wd{ oldelolwlhv/ lq zklfk wkh }hur
eudfnhw sod|hg d pdmru uroh1 Wkh fuhglwv frqwulexwhg iru derxw rqh wklug ri wkh
oldelolw| surjuhvvlrq1 Diwhu wkh uhirupv/ wkh pdlq uroh lq hvwdeolvklqj oldelolw|
surjuhvvlrq kdv ehhq wdnhq ryhu e| wkh wd{ fuhglw/ uhodwhg wr wkh edvlf h{hpswlrq1
Wkh uroh ri rwkhu fuhglwv dqg ri ghgxfwlrqv kdg ehhq uhgxfhg voljkwo|1 Frqwudu|
wr lqwxlwlrqv wkh sxuh udwh hhfw kdv ehhq hqkdqfhg1
8181 Vhqvlwlylw| wr wkh fruuhfwlrq zlwk htxlydohqfh vfdohv
Lq wkh lqwurgxfwlrq zh uhihuuhg wr frq lfwlqj hylghqfh rq wkh glvwulexwlrqdo hhfwv
ri wkh WUD;9 wd{ uhirup lq wkh XV1 Dprqj rwkhu srvvleoh h{sodqdwlrqv/ Elvkrs/
Fkrz/ Irupe| dqg Kr +4<<:, dovr vxjjhvw wkdw wkh dgmxvwphqw iru idplo| vl}h
pljkw eh uhvsrqvleoh iru vrph ri wkh glyhujhqw uhvxowv1 Wklv vkrxog qrw frph dv d
vxusulvh1 Lw lv zhoo nqrzq wkdw wkh phdvxuhphqw ri lqhtxdolw| dqg uhglvwulexwlrq
lv vhqvlwlyh wr wkh xvh ri htxlydohqfh vfdohv dqg wkhlu vshflfdwlrq +vhh Frxowhu/
53Frzhoo dqg Mhqnlqv/ 4<<5 dqg Mhqnlqv dqg Frzhoo/ 4<<7,1 \hw/ qr pdwwhu krz
gl!fxow lw lv wr hvfdsh fulwlfdo uhpdunv rq wkh vshflf vfdohv xvhg/ zh wklqn wkdw
iurp d srolf| shuvshfwlyh dw ohdvw dqg li zh djuhh rq wkh h{rjhqhlw| ri krxvhkrog
frpsrvlwlrq lq wklv dqdo|vlv/ wkh htxlydol}lqj dssurdfk lv suhihuuhg wr zrunlqj
zlwk xqfruuhfwhg qrplqdo lqfrphv5;1
Wkhuhiruh zh kdyh frpsduhg wkh ghfrpsrvlwlrq/ suhvhqwhg deryh/ zlwk wkh rqh
li qr fruuhfwlrq zlwk htxlydohqfh vfdohv lv xvhg1 Dv idu dv wkh ghfrpsrvlwlrq ri
jxuh 5 lv frqfhuqhg/ doo pdmru frqfoxvlrqv frqwlqxh wr krog1 Wkh frqwulexwlrq
ri jurvv wd{ oldelolwlhv qrz ghfuhdvhv iurp 9;( wr 54(/ zlwk d fruuhvsrqglqj
hqkdqfhphqw ri wkh uroh ri fuhglwv1 Wkh sxuh udwh hhfw lv pruh surqrxqfhg +lw lv
79( diwhu wkh uhirupv,/ dqg wkh uroh ri ghgxfwlrqv lv uhgxfhg e| wkh uhirupv1 Wkh
rqo| glhuhqfh lq wkh ghfrpsrvlwlrq frqfhuqv wkh idplo| fuhglwv1 Li qr fruuhfwlrq
zlwk htxlydohqfh vfdohv lv xvhg/ wkhlu uroh lq wkh surjuhvvlylw| ri qhw wd{ oldelolwlhv
glvdsshduv1 Wkh uhdvrq lv wkh qhduo| h{dfw sursruwlrqdolw| ri wkhvh wd{ fuhglwv
zlwk xqfruuhfwhg suh wd{ lqfrph +wkh Ndnzdql lqgh{ g
￿2 dprxqwv wr 03137 ehiruh
dqg 03136 diwhu wkh uhirupv,1
\hw/ wkh fruuhfwlrq iru idplo| vl}h grhv sod| d uroh zkhq dvvhvvlqj wkh qdo
lpsdfw ri wkh wd{ uhirupv rq wkh uhglvwulexwlyh hhfw1 Wklv lv fohdu iurp wdeoh 5/
zkhuh zh vxppdul}h wkh Ndnzdql lqgh{ ri oldelolw| surjuhvvlrq ri qhw wd{ oldelol0
wlhv/ wkh dyhudjh wd{ udwh/ dqg wkh uhglvwulexwlyh hhfw1 Iruhjrlqj wkh fruuhfwlrq
iru idplo| vl}h ohdgv wr wkh frqfoxvlrq wkdw wkh wd{ uhirupv hurghg wkh uhglvwule0
xwlyh lpsdfw ri wkh SLW v|vwhp1 Wkh ghfuhdvh ri wkh dyhudjh wd{ udwh lv pruh
surqrxqfhg/ dqg wkh lqfuhdvh lq oldelolw| surjuhvvlrq lv qrw vwurqj hqrxjk wr frp0
shqvdwh wkh orzhu dyhudjh wd{ udwh1 Djdlq/ doo wkhvh glhuhqfhv duh vwdwlvwlfdoo|
vljqlfdqw glhuhqw iurp }hur1 Exw ri frxuvh wkh fkdqjh lq wkh uhglvwulexwlyh hhfw
5;Ri frxuvh wkhuh duh pdq| rwkhu srvvlelolwlhv/ vxfk dv zrunlqj zlwk krprjhqhrxv jurxsv1
Glvfxvvlrq ri wklv wrslf lv eh|rqg wkh vfrsh ri wklv sdshu1
54lv vpdoo/ dq|zd|1
Wdeoh 5= Frpsdulvrq ri oldelolw| surjuhvvlrq dqg uhglvwulexwlyh hhfw
zlwk dqg zlwkrxw fruuhfwlrq zlwk htxlydohqfh vfdohv
zlwk fruuhfwlrq qr fruuhfwlrq
ehiruh diwhu fkdqjh +(, ehiruh diwhu fkdqjh +(,
g
￿ 314<3: 315445 .431: 314996 314:43 .51;
|￿ 31544< 314<<4 0913 31549; 315337 0:19
-7
￿ 313846 313858 .516 313793 31375< 091:
Lq Ghfrvwhu dqg Ydq Fdps +5333d, zh kdyh dovr fkhfnhg wkh vhqvlwlylw| ri wklv
nlqg ri dqdo|vlv wr wkh ghqlwlrq ri wkh xqlw ri dqdo|vlv +vfdo xqlw ru vrflrorjlfdo
krxvhkrog, dqg wr wkh dgglwlrq ri wkh erwwrp ri wkh glvwulexwlrq ri shrsoh wkdw
gr qrw oh d wd{ irup1 Dowkrxjk wkh dqdo|vlv kdv ehhq fduulhg rxw lq d voljkwo|
glhuhqw hpslulfdo vhwwlqj/ zh irxqg wkdw wkh vxevwlwxwlrq ri vrflrorjlfdo krxvh0
krogv iru vfdo xqlwv/ dqg wkh dgglwlrq ri qrq0olqj xqlwv/ glg qrw dhfw wkh edvlf
qglqj1 Wkh uhglvwulexwlyh hhfw kdv urxjko| ehhq nhsw frqvwdqw e| dq lqfuhdvh
lq wkh oldelolw| surjuhvvlrq zklfk rvhwv wkh vxevwdqwldo ghfuhdvh ri wkh dyhudjh
wd{ udwh1
91 Frqfoxvlrq
Ehwzhhq 4<;; dqg 4<<6 wkh Ehojldq jryhuqphqw uhiruphg wkh shuvrqdo lqfrph wd{
v|vwhp wr d frqvlghudeoh h{whqw1 Wkh edvlf lqjuhglhqwv ehlqj edvh eurdghqlqj dqg
 dwwhqlqj ri wkh wrs udwhv/ wkh uhirupv zhuh yhu| pxfk lq olqh zlwk zkdw kdsshqhg
lq vhyhudo rwkhu RHFG frxqwulhv1 D eurdghu wd{ edvh hphujhg ehfdxvh ghgxfwlrq
srvvlelolwlhv ehfdph pruh uhvwulfwhg dqg wkh }hur udwh eudfnhw zdv holplqdwhg1
Lqvwhdg/ wkh qhz v|vwhp edvlfdoo| uholhv rq wd{ fuhglwv1 Wkh edvlf doorzdqfh wdnhv
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Vlqfh wkh hhfw ri wklv h{hpswlrq lv fdofxodwhg dw wkh orzhvw pdujlqdo udwhv/ lw
uhgxfhv lq idfw wr d wd{ fuhglw1 Vrph ghgxfwlrqv kdyh ehhq wudqviruphg lqwr
55fuhglwv1 Vhsdudwh wd{dwlrq ri surihvvlrqdo lqfrph ri erwk vsrxvhv ehfdph wkh
ghidxow/ dqg d whpsrudu| fulvlv vxufkdujh/ lqfuhdvlqj doo wd{ oldelolwlhv e| 6(/ kdv
ehhq lqwurgxfhg1
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wkh 4<;; dqg 4<<6 SLW v|vwhp rq d vlqjoh dgplqlvwudwlyh gdwd vhw frqvlvwlqj ri
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vljqlfdqfh ri doo lqgh{hv/ glvsursruwlrqdolw| phdvxuhv/ dqg glhuhqfhv wkhuhlq1
H{fhsw iru wkh fkdqjh lq wkh surjuhvvlylw| ri wkh idplo| fuhglwv/ wkh| zhuh doo
vljqlfdqwo| glhuhqw iurp }hur1
Wkh uhirupv ohiw wkh uhglvwulexwlyh hhfw ri SLW qhduo| xqfkdqjhg1 Wkh Uh|qrogv0
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vhwwlqj fkdqjhv= d vxevwdq0
wldo lqfuhdvh ri wkh oldelolw| surjuhvvlrq ri wkh qdo wd{ oldelolwlhv +.431:(, dqg
d ghfuhdvh ri wkh dyhudjh wd{ udwh +0913(,1 Wklv uhvxow xqghuolqhv wkh fuxfldo
lpsruwdqfh ri erwk hohphqwv lq dvvhvvlqj wkh uhglvwulexwlyh uroh ri SLW1
Wkh lqfuhdvh lq qhw oldelolw| surjuhvvlrq lv ihhghg pdlqo| e| wkh lpsruwdqw uroh
ri edvlf h{hpswlrqv/ lqwurgxfhg lq wkh Ehojldq SLW e| wkh uhirupv1 Diwhu wkh
uhirupv wklv frpsrqhqw frqwulexwhv 76( ri wkh oldelolw| surjuhvvlrq1 Lw uhsodfhv
wkh }hur udwh eudfnhw zklfk zdv uhvsrqvleoh iru 86( ri wkh surjuhvvlylw| ehiruh
wkh uhirupv1 Wkh uhodwlyh lpsruwdqfh ri rwkhu fuhglwv zdv udwkhu xqdhfwhg1
Ixuwkhu ghfrpsrvlqj wkh jurvv oldelolw| surjuhvvlrq lqwr d sxuh udwh hhfw/ d
}hur eudfnhw udwh hhfw dqg ghgxfwlrqv kdv ohg wr uhpdundeoh lqvljkwv1 Wklqjv duh
vhogrp zkdw wkh| vhhp1 Prylqj wrzdugv d pruh  dw udwh v|vwhp e| orzhulqj
wkh wrs udwhv grhv qrw qhfhvvdulo| ohdg wr d ghfuhdvh ri wkh surjuhvvlylw| ri wkh
udwh vwuxfwxuh1 Lq idfw wkh Ehojldq uhirupv kdyh lqfuhdvhg wkh udwh surjuhvvlylw|
vxevwdqwldoo| +wkh glvsursruwlrqdolw| lqgh{ ulvhv e| 46(,1 Wkh frqwulexwlrq ri wkh
56wd{ vfkhph wr wkh qdo oldelolw| surjuhvvlrq kdv lqfuhdvhg iurp 65( wr 75(1 Edvh
eurdghqlqj kdv sxvkhg edfn wkh uroh ri ghgxfwlrqv voljkwo|1 Exw diwhu wkh uhirupv
wkh uhpdlqlqj ghgxfwlrqv duh d elw pruh glvsursruwlrqdwho| glvwulexwhg lq idyrxu
ri kljkhu lqfrph jurxsv1
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